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.Introduction: We present an endovascular solution for post-traumatic arterial thoracic outlet syndrome.
Case report: A 64-year-old female presented with a pulseless claudicating upper limb affecting her daily activities,
following a left clavicular fracture. Magnetic resonance angiography revealed distal subclavian artery stenoses.
Following removal of clavicular ﬁxation, the stenosed segment was re-opened by deployment of a 6  50 mm
Viabahn endoprosthesis with distal pulse re-establishment and complete symptomatic resolution.
Discussion: Subclavian artery injury is a recognised sequel of clavicular fracture or treatment thereof. Endobypass
using a stent-graft provides a safe and convenient option precluding the need for surgical bypass with additional
protection in case of intra-procedural arterial rupture.
 2013 European Society for Vascular Surgery. Published by Elsevier Ltd.
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Open access under CC BY-NC-ND licenseINTRODUCTION
Mid-third clavicular fractures can be complicated by
vascular thoracic outlet syndrome (TOS). This report pres-
ents an example of endovascular treatment of symptomatic
post-traumatic subclavian arterial stenosis.
CASE REPORT
A non-diabetic, non-smoking, hyperlipidemic 64-year-old
female patient presented with worsening left upper limb
(particularly thenar) claudication that hindered her daily
activities. She had suffered a left clavicular fracture treated
by open reduction and internal ﬁxation [Fig. 1a] but
complicated by subclavian vein thrombosis that resolved
with anticoagulant therapy. Arm blood pressures indicated
a systolic blood pressure (SBP) discrepancy of 38 mmHg
between right and left sides, with impalpable left brachial/
wrist pulses. She had no neurological symptoms. Magnetic
resonance angiography (MRA) conﬁrmed stenosis at the
level of the 3rd part of the subclavian leading into the
proximal axillary artery [Fig. 1b]. An endovascular approach
was decided upon (to follow a prior orthopaedic plan for
removing the internal ﬁxation device as satisfactory bone
union had been achieved, in order to minimise the risk of
inadvertent endograft displacement).
The left brachial artery was exposed under local anaes-
thesia. On-table angiography clearly corroborated the level of
blockage [Fig. 2a]; failed trial passage of 0.03500 wire-catheter
system suggested the stenosis was tighter than suggested by
the MRA; this was successfully negotiated usingof original article: http://dx.doi.org/10.1016/j.ejvs.2013.01.021
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Interventional Systems, Egham, Surrey, UK) supported by an
angled CXI catheter (Cook Peripheral Intervention, Bloo-
mington, USA), with subsequent placement of a low proﬁle
6  50 mm Viabahn endoprosthesis (WL Gore & Associates
Inc., Medical Products Division, Flagstaff, Arizona, USA) via
a 6F Prelude sheath (Merit Medical Systems Inc., South
Jordan, USA).This was post-dilated with a 6 40mm balloon
with satisfactory opening of the stenotic segment [Fig. 2b].
The procedure was covered with IV heparin. Pulses were
restored with immediate reduction of the inter-brachial SBP
gradient to 11 mmHg with complete symptom resolution.
The patient was maintained on dual-antiplatelet therapy
(DAP; aspirin 75mgþ clopidogrel 75mg OD) and a statin and
remains symptom-free at 6 months.DISCUSSION
Venous TOS (V-TOS) is a known complication following mid-
third clavicular fractures, as indicated here by subclavian
venous thrombosis, though severe arterial injury may
occur.1 This site has a bearing on endoprosthesis position
and the potential risk of device fracture. Patients may
therefore need to be counselled regarding minimising rapid
movements requiring arm abduction and external rotation
in order to prevent undue mechanical stresses particularly
within a potentially narrowed post-traumatic costoclavicular
window that might cause endoprosthesis fracture, though
in general this is unnecessary. A more proximally placed
endoprosthesis may therefore require surveillance as
opposed to a more distally placed one. This could be by X-
ray alone (as pulse/blood pressure monitoring provides
functional assessment), without the need for duplex ultra-
sound scanning, though this is debatable.
A brachial approach was selected as the shortest route to
the stenosis and also due to past experience with device
tracking difﬁculties from a femoral approach.2
Figure 1. a. Chest radiograph showing the plate and screw ﬁxation.
Minimal callus can be appreciated (extent outlined by double-
headed arrow) indicating the fracture near the costoclavicular
window. b. MRA showing the left subclavian/axillary artery
stenoses (arrows mark out the extent of the affected segment).
Figure 2. a. On-table angiogram demonstrating the stenosis (arrow
indicates its location relative to the costoclavicular window). b.
Post-dilatation on-table angiogram demonstrating successful
placement of the Viabahn endoprosthesis with re-established
axillary patency. The internal thoracic and vertebral arteries can be
noted in the medial aspect.
A. Chaudhuri e33Though bypass surgery remains as a ‘traditional’ option,3
it would seem prudent to explore endovascular options in
the modern era (particular in this post-traumatic scenario:
two prior operations, and high risk of neurovascular and
pulmonary (e.g. pneumothorax) complications), an aspect
ignored by some authors who have gone as far as under-
taking diagnostic angiography,4 despite stent-graft usage in
the axillosubclavian segment being a standard, but evolving,
component of the treatment armamentarium following
trauma.5 A stent-graft precludes rupture risk in a likely
ﬁbrotic and vulnerable vessel, allowing for a ‘covered’
angioplasty of the stenotic segments. Simple angioplasty/
stenting remains an option though immediate post-proce-
dure thrombosis necessitating surgical bypass has been
noted;6 the heparin-bonded technology of the Viabahn
endoprosthesis may preclude this, aided by the fact that the
device itself will physically exclude any ﬂaps or thrombo-
genic material. Furthermore, it is hoped that the same
technology will aid long term patency, though no speciﬁc
evidence exists in this context. Despite that, such patientswill need maintenance DAP therapy, given that the graft will
never be endothelised.
CONCLUSION
Stent-grafting in the subclavian-axillary arterial segment is
a viable option for symptomatic upper limb occlusive
disease after clavicular fracture, though, contrary to the
lower limb, there are no results on intermediate/long-term
patency rates.
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